H3K36me2/3 Binding and DNA Binding of the DNA Methyltransferase DNMT3A PWWP Domain Both Contribute to its Chromatin Interaction.
The PWWP domain of DNMT3 DNA methyltransferases binds to histone H3 tails containing methylated K36, and this activity is important for heterochromatic targeting. Here, we show that the PWWP domain of mouse DNMT3A binds to H3K36me2 and H3K36me3 with a slight preference for H3K36me2. PWWP domains have also been reported to bind to DNA, and the close proximity of H3K36 and nucleosomal DNA suggests a combined binding to H3K36me2/3 and DNA. We show here that the DNMT3A PWWP domain binds to DNA with a weak preference for AT-rich sequences and that the designed charge reversal R362E mutation disrupts DNA binding. The K295E mutation, as well as K295I recently identified in paraganglioma, a rare neuroendocrine neoplasm, disrupts both DNA and H3K36me2/3 binding, which is in agreement with the proximity of K295 to residues involved in K36me2/3 methyllysine binding. Nucleosome pulldown experiments show that DNA binding and H3K36me2/3 binding are important for the interaction of the DNMT3A PWWP domain with nucleosomes. Localization studies of transiently transfected fluorescently-tagged wild-type and PWWP-mutated full-length DNMT3A indicate that both interactions contribute to the subnuclear localization of DNMT3A in mouse cells. In summary, our data demonstrate that the combined binding of the DNMT3A PWWP domain to the H3 tail containing K36me2/3 and to the nucleosomal or linker DNA is important for its chromatin interaction and subnuclear targeting of DNMT3A in living cells.